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Abstract of JP2002272194 
PROBLEM TO BE SOLVED: To provide a motor 
driving device that stabilizes a control system by 
simplifying a control structure for reducing the 
number of parts to be adjusted, and that has the 
same performance with the prior art of a vector 
control type sensorless system. 
SOLUTION: Neither a speed controller nor a 
current controller is provided on this synchronous 
motor drive device, and on the coordinates (on dc- 
qc axis) using a magnetic pole axis as a reference, 
a voltage impressed to an electric motor is 
computed. In this case, command values, 
including a rotational speed command and a 
current command, are used for the computation of 
a voltage command. Iq*, that corresponds to a 
torque current command is computed and given 
based on a detected current value. 
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mmnmmt, mmmMiz&mv&mzw 

c fftt, 8dc WifCifi^T-SlftT&S q c ffl±CD®fttfg 
^ I d't I q'^SfSt, m(fB«^tJt^ri:H5I2lHlg 
SMf «fr icaS^T. Wim d c - q c ttl±C0SffiJt^»« 

WfEq c tt&ftOttaftig* I q»*«J|C-r*IR. M£«ft 
«©Sffi&m«Jfr>S»5ft* q c tt±©*SfEtfeH.tt I qc 

«B©IRllj&B. 

te^«i«lO*^©?SS«iT-*^dWi. MfBd cflii© 

•*«t»T. MfB£»ffl£^jEir3d££#it£Lfc 
it Ki«£©igSjgB. 

{S^L^dclfti:, B[dclftfCiS32f SWTfcSq clft 
±®*sejg^Id»tIq**#A*^ai:. «Jffi«»E»<# 
t«BEMB*»^fcJl|rJlr»T, iWIBd c - q c 
EE»*©***ff3*Rfc. ttB«IMlO&IRe>.ttfftt 
T*-5d$4i, mifBd cffttOlftKSICtia-r-Stt^* 

WII^IO. ilffi«lt<a£«mT&«tttt®B»gll 
tfrBq c «iriE»©*aEli^ I q»£«jrr*l*. HftBdtt 

^Lfcdcfli, Md c*ft(CIt3S-raW-e$)«.q cW 
± I d'ch I q»£^A£^f££, ffiffittSKli^' 
i«rBBHE*»*»cai"^t»T, fl&Ed c - q cttlOl 
ffi»*©8W*f?3¥«i. JHrE«»«©««*|-C** 
dtt<h. d ctt£©tt«SK:ffi3TStttt«S«J|£U 



££#mi:Lfc«»1«©igS>gfio 
[W*^5] SWt«2©S»i«©ffi»gBK:}3^T, SS 
BttttHfctt£-r*tt**£lfl^T. UMB q c «±©fl 

^jg^ i q»irtf jet* c <t «t vrzmmmvmmm 

Bo 

±©s«stft^ i c'fc^iE-ra d vrzmmmo) 
mmmw. 

icfcHT, biIB«Wj*8© q c «|j&#©m»it*lffi<il I qcfc 

lc*«r»T, WBm»«©d c «u£#©«»t«ltiJ{it I dcK 

fcis^T. mrfBq ctt±©«SKJf^ I q». ffi 
SK»SB„ 

[« i o ] m&m i *>> e 8 vmmmvmmm 

miZ&UT, fflEd c«Lh<Z)«8fe&tiHfiI dcd*. ilBd 
c(tt±WSI8KJ§^Id»(C— &-rsJ:3fC. MfBdc-q 

list. 

[BUt&Hi l] §»#«1 8 ©«Sjffit©iK»e 

Bi:*l>T, MBd ctt±©««t&ttHi I dc#, ffiBd 
c ^±©«Sitfg^r i d»»c— a-r*<k5fc, iWEdc-q 

m&mi 2] it*«i i <z>mmm<Dmmmw\z&^ 

T. lKfaB«ffi»^«»Kffl^»T^*J6»c©4»iE*, ME 
L. -ttUKnOjElft+tt. mffB^^W^IE^ra + tC^IE 
Bo 

T©»-gr('«, «HB««E*B* I d». Iq'S. ^«e>t§:^L. 
Bo 
[0 0 0 1] 

f^B€L, ^IcmSj^OiSa • <4B£tiltt!-r3-fc>-tJ-£ffl 
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[0 0 0 2] 

[ae&cDftffi] mm&wz \z, mmmmm&m 
02 1 ic*-rra»!«»«©jg« • 

«-{flr«-fe>**ffl^*«toofc. msee*«i§ 1 4 

P tjSflEitJfeS 3 3£f£tt£^ H«lt>f l/X 
[0 0 0 3] 02 1 iZTp-f^tr hMlilt^UX* 

[0 0 0 4] 02 1"C\ ^1 ttlHlfEaSfg^TfeScd 

PWM/^;PXtC^-r-5PWM5!±g§. 4«<>/t— 
5 6ttraJW«»«©«8*-fe>-0\ 7 

gg, 1 0ttd|ft«8itJi^I d'SltTS I d»5S£gg. 1 

2 \$nf£m^mnm, 1 3 «d att±©ias=ffiiE«E© 
«fc**-r****«». 1 4 p««W)«©m®$ft^» 
^^--5^fiB«^g§. 1 6 itm^mm mm o 
mn^. 2 1 p\tmmmfemmm$ift\z-$rf2>£.o 
\ziq>*mm?2>m&mw^. 2 4 ttttKtttue 1 dc, 

Iqcrt*. (Dft^fil I d\ I q»(C— ST*i5i:. « 
[0 0 0 5] 021 Ttt, 8£HftB8£5£S§ 1 4 P 5£ 

ittit^cffiai. >is«i^3 3iamm±:>-v-\z 
te^rz. j*^ftij«^2 i ptmmmmm2 a 

ail • fit t>t#S^? HPMfgli^lci 
[III] , No. 9 7, pp. 9 6 3 - 9 6 6, M 

mm<Dm&mizm&\z£z*t\mEi5iM : e-?e>tiLm-t 
tmmmm ■. a«. H^a&sa • vol. 

7 3 • No. 9 • 1 9 9 9^, pp. 6 8 - 7 1 J dH^;* 
[0 0 0 6] ffisiV / F fflfflXte. 0 2 2 tC^-Tck 5 

mmmm^mamm^^-r^, 02 2t, i^2Q 

*«V/FIW»3glt, 15«Vdc» $:1glzm\Z?2>m¥£± 

1 2 5 tem.mm<D%mm&K e \zmm?2>%w.m%t 

««J«**S«>T*ttt&4. b*>U mW)*P\ZMffitfM 



fr—^&tfta-rzjj&afiftm 2000-236694^ 

[0 0 0 7] 

*. tztzis, ^<Dfztb\z\t, mmftmmfem-pmmmm 

[0008] fisaw©««s^*, 02 3-eiB9i-rs. 
u -en^««ijw§§i*ia5T»w«isffi««)^dc -q cm 

fa. 
[0 0 0 9] L-^U 

h ;nw»i!-fe >v uxttx-mmMw^nffiMW vx 

[0010] — v/FfMfp©«-&, ^ MUHflffli! 

«»«*Rl*a«»Tf**. L^L, d-qit, dc 

v/F$ijffli©*^. ni£tinffi<Dmm<D^i? bjum 

Si2 5l;Sf. v/F$iJPT(i. «JEI4^q cmtte 

[0 0 11] *$B91©B«|tt» H««EeSr^iS5efbbT^ 

S)SB©^«t?abS„ 
[0 0 12] 

mmm± (dc-qcin x. nmm^<Df%Mmi£$: 



(4) 



¥fM2 0 0 2 -2 7 2 1 



[0 0 13] 

[0014] (njtMD hi \z*-$kmmom&m*7K 

■To HIT*. «F^ltt*»*K:0<Ea«»^<i)r'*4FA 
*»it»^f8*i§, 2««»)«©EPJa«JE$rmSE-r-5$iJ 
ffll£B. 3tt«BE»^Vl»l:3S-^HT, -f>/t--*4ft 

as, 4»«n««Kn-r«-f wt-^r, saiMfiMo 

l^lili (HT«tii»t) . 6 ttHKiESS 5 ©HM 
**Wr*«St«lil». 7tt|eFfgji£Jf^a>r»ft. «» 

tt=ffiX*«l±0*8tit*|g<Etf dc-qc 
i±CD|«»i:«J|tS d q KMXiM*. i o «mifjHw 
iWW^CillHW I d-ft-^x.3 I d'fg£S§, 1 1 fit 
Iq'fS^gg. Httcol', Id', IqHCS-^T. dc 
-q c«±W«fffg^Vdc*, Vqc*ft«jrf*«EEi&^ 
Sl#§g. 1 3 ted c -q c4tt±©«JEJ&<frVdc», Vqc' 

*. HfiSf«E«i±©ttK*ift-r-sdqas3e«». 4in 
-f w\*-* 4 ®£ieMittMeMj«r«itmHRffi. 4 2 

Vdc*=R ■ Id'-wl • Lq • 
Vqc*=o>l» • L d • I d*+R • 
- (ft 1 ) d£T-. R : «»*&Jg#i, L d : dttK >^ 
^^>X. Lq : qtt-f >^^>X. Ke : W,W)m<D 
fSm^ftTifc*. 3t (1) hJl 
MfrrJIt>«£&mi;T&9. «*.«, rACt- 

fig, p. 7 8. SC (4. 6) J tjL£\zmm&&Z>. 
[0 0 18] S(l)T*#feVdc»tVqc»ft. = ffi3S8Mft 

ftiESjL, «Ki«5[CVdc», Vqc*CfflST-5fiJEft^ 

[0 0 19] *«©fttPSIttWr*. 
ffgg 1 2 tt, SC ( 1 ) trSo'^T. «ffifi^S«Jf-r 
S. St (1) ^yD'^BT^tt, H3fC&3. 03 

t. «f^i 2 i«, «i&*B©jgj3i;ffi (R) tctss-r-sy 

-Y>. 12 2ttdi-f>^3'>X (Ld) KffiHS-TS 
y-T>, 1 2 3ttq«K y#>?*>7s (Lq) ICHST 
2>y-0. 124ttfHSCgg, 12 5«StSI; (Ke) 

[0020] 5£ (1) tH3Jc^f J:5f-. mmm^t 



tt-f ©±@is«, 4 3«±ia»^©y- hit-it 

SMtsy-h- K5-fA, 4 1 ltt-f>n-^4(; 
«*ftttl&-rs=ffiX»E«IJu 4 12ttHffi3£SS*Mft 
^StT^y-f h* • 4 1 3 ttfttttafP® 

[0 0 15] H2tC. *HSS0<JcD«^SEB§Hft^T. * 
&ffi0)Jtt. gftWRfflU 1 1 <h. • -f 
t, iftl5t5§x5. 0 2(c^-r«t5ic. 

>/*-5'*©HfM<-i«ic. aufc«*»£« 1 &«imi 

«EPiDSJEft?RS-r Sfiiffl3£B 2 t P WM^4|g 3 <h ft 
flIA. Ctl^ttv-f • ya-fey-tf— ft^<— xi'L/fc 

5?^<»Ha»-C*ilUTV>*. Sfc. -OA*-* 4, 
*8Mfttti»6&£t>, -o©glrtl;Sg$ntUS. 
[0 0 16] #f£. HI tcg^T. **jfi«©ftfpft 

ftcol*#. *»y>f>7©fflAtUT»6n*. (41B^ 
col'ftfg^LT. MflSAffiTOSitttffid 
cftf#£„ 3cSSfiffl6> c Kg-^T. = ffi£»!t*»t©& 
ffl«ft«*SE*L-. dci^T»5 Idct. qcK 
#TfcS IqciftW^o I q^^SgT I qcCStJ^T I 
q'ftjRHt-r*. Id'5g£S§Ttt. Bf^©Id»ft% 

i', tnmts^iA', 1 q'ttao'^T. *»«5^© 

EPflD®JETc&3Vdc». tVqc'ft^mf-S. JSS^tt. 
[0 0 17] 
[ftl] 

lq* 

I Q'+Ke • col* 

fl)SoaT*5R, Ld, Lq, Keftffl^Tl£# 

1^(0^^ H;i/H«. H2 4 (Deplete 9. iliffld- 
qttt. ffl»±CDdc-qc«i^-St5. 
[0 0 2 1] «BEflHHR#8g 1 2tC#^.SJt^<lo>l'i: 

Jt^Miq»«. «»«*ts^»i:-rah;i'^»cj6i; 
ftSicfi^D^t. ®ft«i<Da««ii«««Bitti-rti 
[0022] *nmmx'\t. m^m. 1 q'ft^pHc^^-r 

LTus*i. ^ Y)vm?m j e.> j *v7.-}3*.-?\&. mm 
«c*. ^ne»ft»ft-rsfcje>. **ss^jt-«, moft^m 

q'ftJglTT*. 
[0 0 2 3] 



(5) 



HM2 0 0 2-2721 



[§Sc2] 



1 +T r 



[0 0 2 4] ICT, T r : B§5£», s : ^^XiSm 
5£ (2) «. —frmtiy H )VifQ Z\tl&>9l\Zb 

(-r&t>^ n^^) i i q*#-grr3fc#>, d c - 
mmmnmmmz, 02 a<d^ h)i<m<DM%\ztz 

ttiao, nmm<v®mm*¥i<ttmtz-%.-r2>&?\zffl 
wzn> m&(Dfei?;mm&m\zti.z> < , u±> *mmm\z 



A 0 c = tan 



-l Vdc 



I dc-w 1 L 



Vijc — R ■ I qo-e» 1 L 

[0.0 2 8] <DJz5iZt£Z>. TcfcL, JtsSCfc^T, L 
L = Ld = Lqt^T, imMMCDnmm&Mfe 
LT^-5o :£ (3) fii, Sft^fctmft^WEnJJD'B 
fffg^- IM^ffitt (d c -q c fft±T©fi«tt) tcS 
^^T, BSAeSIfiSITS. 5£ (3) tt, 
l!0|?IItliS#«l:LT^S««. 

mm^mm^mm, no. spc-oo-67, wrm 

©BLS«I^C«fc* I PM^-^©£m-t>-y-^X$fflj 

[0 0 2 9] t&RMA 9 c rt*IE <£>i§£\ 02 3*>S, ffl 
fflttdc-qci#, d - q «<fc 0 fejitJ^T, HSiiA 
J^&&wl*£«4>-f -SJ;5«::*tIE«Aa) 1 
tt, AcoKO) *JDA. A8*»d>St*. iS»fC. M 

(CfctlESAco 1 £jta;l-£><, d*l£®»jfe(PLLltjf10£ 
HSLT^-SCD^, 04C*«-5^D>y^l4~l 7T 
*S. »*tt«6«y-f > 1 7 fit. mwMA 6 c OJR*«f 

[0030] **is«si»c<tn«, #n»sE«i#c«koT* 

[0 0 3 1] *&, **ffi«HjT-«, SiSJi^CDjMEtt 



• (B2) 

[0 0 2 5] (H§i&S0iJ 2 ) *$Jfi0!|-?ttH 4 <D$ffiSe 
2B4, BlOlHI«i20ftbt)l:fflt>S. i4Ti 
^14Bi»©d-q«t, IHffttd c -q c«i© 

m&*tt&&ff-r«ttM&!ies. 1 5 ttw^Mtc^ 

[0 0 2 6] **««©»f^*K^-r*. 
tt^2gl4-C, d-qtttdc-qciCSf^Afl* 

*51*Uftd c - q c*ORf A0<D*t 
tiA (9 c CSfH. St (6) TfT^, 

[0 0 2 7] 

[R3] 



... (»3) 



[0 0 3 2] **^0iJT«. t^lA 6 
3&8rct>. W«fc<»B-e**. SC (3) co# 

I^ftiLT. ^IS&^aAbT. ttff&B£Jf£L 

[0033] (uss^j 3 ) ^mmx-itm 5 ohmhm 

2C&, *Jfi^Jl<D*iJWgfi2©f^t>0twfflU-5. 0 5 
©1W18I4. **RH©it3£fl[A0 cKi^HT. qf* 

[0034] *mffim<nmi?zmwrz>. *mm 

#JT*te, WRMcOjt^fit A 0 c *fflC»T«SWB* I q*?r 

a & c *«*jfra. t>-6^^ «s«i«i)ty-f > 1 7 * 
a-r^sTfc PLL©«j6*:»icj6i;fci*iBftB-r. 

ttR^»lt^fltA 0 ctt, «#«jk:*k:«c*o 



#IN§2 002-2721 



oT. h)l>?fflWmi 8tt, PI (Jt«-«») Mfl, 

»*^ttp i d • • wl#) fflwm*m*\zffi 
[0035] z.<D&o\z, ^mm-G\tv)n>vmzfu 

[0036] <,mmm a ) ^mmmammm i <o$!i«g 

■ 2©ftbOICH6©IH*IS«2D*ffl^fc. H6T. 
«F*1 9tt, WO»*tRKt*RKy'f >, 2 0 

>. 2 1 a, Mtto*«£-&icMfi?-«tt&Mffs 
si 8 n. mm 9-2 njiamsnftAt* 

■5. 

[0 0 3 7] ^fC. H6*ffl«r»T**««©»fP*»lW 
y-f > 1 7©m^A(o 1 Sffll^T. h;i^^«gitii^Iq» 

[0 0 3 8] ##U60lJ-e«, aflE«**fflafc*KJR3|E 
3 iiS©J«g§2 ISStJThMWJItI 

q'Sffrfc-r*. L*»U fie*^S#f (02 1) ©J: 5 ft: 

**M^JT«col»<O^IE»T*^> A co 1 £flH>T, 
IOTP*???. 

[0039] mmm&feif^ > 1 7 ©m^ awih, a 

feT-So unKi-aT. ft*8*©j£fl£fWfflIg§ (0 2 1 

<nmmftmm2 1 p> <hi?ffi 
*k, >isffrjipg§2 ltflwr. iq»*a»-r-5. 

ffiWXte., J£gffiiJflP2§2 11:, fisjAtf. fie*StTrCD^ 
fflffllzm^ZMW (PIftffl. PIDBjfSf) 

L d— ^— - Id— R' I d+ulLq 
L q d 1 q = -<j 1 • 1_ d • I d - 



[0 0 4 0] (SiJSfisJ 5 ) *#lS£Wi, 11M 1 ©fflffl 
ttB2 0ftt>0£H7lCvT1MffaH12EejBfr>fc. 0 

-5. 

[0 0 4 1] **JfifiSJ«, HJg0iJ 4 tC I q'fg£§g 1 1 £ 

mavrz. mi&vrc&5\z. Iq*f6£§§tt» i^-riqc= 

Ttt I q'fg£S§ 1 1 £*a^-&T, ^KtttJBi:. 

[0 0 4 2] j£*P*©**lf -fr I q'tt. I q'fg£3§ 1 1 
^TSF-*-r*±-5»=6:**:i6. m 7 © h;i^*9«» 1 
8EH iH«EJt:«FWPO*lw«flB-rtlHrj:«r». iot, E 

fts<B«w«Ktt. vcmmn+mto 

[0 0 4 3] (£MS0!| 6 ) ^sHJgWi, J|^«SJ 5 ©ffSW 

gS2 v.(DKfrr}\zmz\z^-?w®mm.2 F&m^fr. 
^nmmtmmms tmc-e&z,. msx\ 2 1 fb, 

x%^mm5 tmm\z^wmtmmw^mm^m^ 

[0 0 4 4] <££0!| 7 ) *&)KMM:. *i£#J 1 ©WW 
&S.2<Dftt>0iZW9<DMW&m2G&m^Z>. M9 

x\ t^2 2(i q cm<Dnm^mm 1 w&m^x, m 

y-r >2 2^36Jabfe. 

[0 0 4 5] **M^J©»f^*I5iBJ-r^. *JSSfi»J 1 #> <=> 

(nmzM.&-orch)i>9&mi>v&5) 

[0 0 4 6] S»*8©«ffi^S^tt. 
[0 0 4 7] 
[&4] 
I a + Vd 

• lo+Vq — Kg ■«! 

• {»4) 



[0 0 4 8] -l?&<9> Iqtt. 
[0 0 4 9] 



[»5] 

-«» 1 • L d • td+Vq-Ke-wl 



(7) 



#PB2 002-272194 



[0 0 5 0] iot, ft^DotoO, 

«*«<£T-r*t. *i!jttS©S§igmi£©Jg (ml -Ke) 

BPi»ciwii»rt©ft)i**«EiEU. i qam^sanw-r 

*. PiO, ^gfllw 1 ■Ke#ftTLfci&. 5£ 
(5) ©VafcteiTrftl*. «St©tiJjn£«)$iJT-£-5. 
co 1 «©^IEg£ A co lqtU I qcO&fMMCjfcfliJ Lfc* 
£. col'*><=>IIL3lttfc£<fc^. Iqc©l& 

[0 0 5 1] £©IS*. l*W*IMSfctth;i^J&*fiT 

[0052] 8 ) mmm i ©saw 

OtC&l^T, ^2 311 d c&©«flt&tBtt I dc£ffl 
y-f >2 3SiiSDLfe„ 

[0053] ^ic, **s«©*rfes»i9i-rs. *$mm 

I dcSfflViTcoPSr^jET -5. 01 0T*d|||y>tf>y 
•y-f>2 3(l IdcSAfcU f©»»l:«3l, 

[0 0 5 4] M«©JlflrXft#f§ii;fc«te. #J*.fc£, 

01 1 <D^i7 h;u0©«fc'5c n.W)WL<D-0m~c $>%<im 

<t, $ij«ttd c|ficop B 1»Ctt. WKiA9*i«4t5. A 
0tt. *»WOPLLlli:J:oT. »C«*T**«. 



<h. ttfnA 0*<*DfclS^©V 1 ' ©B5««. 0 1 1 
lc^T«fc5frj5:S. d#©mJEfi£^Vd' **, «rrn© 
^IT«'>t5. cofMTC. i d#7-f««li:** 

<mit-r&. mz, mmmmomm® (Ld<Lg> 

te, LdOTO^t^fci!), V d<Dmt\Z&v I d©^ 

[0055] ^(Dm^mmh. idc©^ft*^, ft 

W^»©^:€r$**t)*^. i^T, I dc©tt£fflV>T. 

■*■©«#-. **^itt^^«»cifc«i/fc**(»i*Kiin 
*s. fkmmmLfcm&iz> idimtxc 

m'p-?Z>tz.#>, aPCDttfttt. Acold^^-roSSJD^-r 
*. Sfc, Iq«§B£S^£«JHLfc#SM60!ltt. 5£«69 

fc«rn**£i;&^©-e, di^>t>m>©is 

gfe!<SW;:<fctK ftW^»^f©ia«Sg*fm*. <k0i«^« 

[0056] (mmm 9 ) ^mmit. mmm 1 ©ra 

SB2fflftt)OC01 2<OflffS§2 J 01 
2tt^T, ^lOJIi Iq'KSo'^T. Id»©tt 
Srft^f-S) I d«fg£S§-e&2>. 

[0057] **«i0ii©ft^Ba*a{iwr*. * 

<D&®\t mmmm \z&z>vvv9y7,YKv*ws 
-a-x, «»«h;i/^S:^'r 5 *>©*<<&•&. coici 
»tti©»^, 1 d^v-r t^iotcLftjai:. nmm 
<nm.*.V)i>!7&$>K>. 1 d = oizmm-?z>z\tz\t. mm 

litifttfJ:^. JR*^**!**^^ SC (6) T 

[0 0 5 8] 
[»6] 



Z( 



(B6) 



[0 0 5 9] fcfc'U $m : *M5It. Ld+Lq 
£fcD. I Q^Stfttf. l^HMi£f5Id!!itM 

(6) ©stjifflffls-rs. ^©*s*. 

[0 0 6 0] ft**. j£ (6) ©iRSC Iq'-c?&<Iqc 
{k^T^-5©T'. I q , ^^f§©tii*-C$.S I q'Srfflt^iT 



d) 1 



<bftr&mH»a:^. xmrnmizzv. mmmmmzm* 
[0061] 1 0 ) mm&\ 1 ©ft<j 

»SHB2©«*5r)KHl 3©«WSiB2KSffl^*. 0 
13*. |f^2 4(t I dc©<!£ I d'tc— Sc^-fr-5it«6 
©m^JlEPSit?**. 

[0062] **«s«©»f^jBa*Biwr*. 1 



#Hfl2 002-272194 



qc£fflt^T I q^MLTUfc. — Id»©#W:. j£ 

ft ^mffi h ;p * \z itmm& \z z> z. t. afl-v * & fc* . 

*«*ft£fT3»£«*tt«£KJ£. ) «fcoT» idle 
SITU ft*a0O«8fEIW»»SftDPT?**. 
[0 0 6 3] 5£ (4) KS-TiSlc. S«i«©dtti:a 
ttWMfcttTasfl*** D , o> 1 < d - 

*»U I dc£#LTm«tffifflS2 4£ttflnT5£. dq 

MmoTO*£iM!r«4MB**£i;«. me 
tt«***#-r*. **jt0d-m, dtttcm»st$tj^is§*ia 
coo64] mmm 1 1 ) #nssw4. mmm 1 ©a 

1 4(C*5^T, IJ^l 2LH nSB{f^TfflP/l7^- 
*S*HT*S«EE»'fr*J5S, 2 4LteIdc©M£ I 

P3§T&-5,, HI 5tt. 1 2Lt, tttt 

IW82 4LOft»Ol(j5SwL. 12 1Lttffiti 

2 4 1 \tmmmmitmy-( >. 2 4 2 »«sk«iwi 

[0 0 6 5] Jfcfc, **«5«©i!ifl5£Itt93-r*. SHJ£0iJ 
I0f^fci5l:, I d©««tftiHSmf::l4, fWffli^jS 

£»4. «*««fc*«r»T, ««E«d»*©«»B****K 

[0066] mmmom'S* E*©5i**:bi^. 0 

H15»c*^T. I d't I dcO«S8*«ffU. Jtfifd • « 
»»**»6&*««EIWW»2 4 L ICAAtS. ttSttMftl 
S§2 4L©ffirt£StfxR©*iIEteAR<!:L. ttJEft^-* 
^§§1 2 LF«3O«*tfflCttiE**0AS. I d'i I dc<h# s 
-Sb&fifjSCT. ttttRO*|jE«^ST-r*. «flE»<fr« 
Mil 2Lttd«|fc*ttTft<, qttWffiftt^feMlE-r^ 
ot. «ffiJg^«?^®»ftt4, d-q*ftk:«HE*«iai± 



[0067] mmm 1 2 > *mm&m, wa&m 1 <om 

®mS2<Dftt>0\zm 1 4<D$iJ13?Se2M*fflt»S. 0 
16 4". ft-lf 1 0MH *1.gCfi-^RFir<toT. ftSE© 
I d»fg£§§, 2 

2 5 \tmmm^a> rw, *«>M&istzmmm&J : e)m6 
fcUJ^(RF)^ ru , ffifem)H±-&t roj ct5R 
mmmnm^. 2 6 tt»taS8:j£tt£*tiE-f -i>g&©««E 

«^BS^LT^<«BfiEMiS^i§T-$>4 < , 01 7tC, Id' 
fg^iilOM, «ftftfM«2 4 MOrtflMBj&£*-r. m 
17T, IJ^2 7H «*fR FICj;^T^0#^.e.n4 

[0 0 6 8] JfcK, #£JIS«©»fls£R8!-r*. 
1 ITU «8K«f9P§g£JB^T, $ffig|g|*|©&jnR© 

sfrSttHsaajeu 3fjeitKTojisie»*Ttt. rf 
= i, m^M^±-et4RF = o t^sm-^^w^-r*. 

1 d»fg£§§l 0Mt4. RFffSSWT. m^tfg^^X 
^7f2 7T^0iiS. RF=1©«§ (JgJnlSJEM 
©*tiEB#) 14. Id'=IdO£U JttrtffiCDgSSfflCD*^ 
SrMtLT. JgJrLfii^liM-rSo RF=0 <Dm^\t. 1% 

©id« (=0 *ffl^T. m.mm&mwrtz>. nmmm 

g§2 4Mt4. RF=lC0^r B 1(4. M7?2 7S l"lj 
L. RF=0 X-fy? : 2 75 TO J ffliJCL 

[0 0 6 9] *^IJS^JT«, IHffSl^OfiSiK^IS^. 

!W«ttliB*«iai±T*. 
[0 0 7 0] (*KSW1 3) HI 8~H2 0*ffl^T* 
^JS^JSSiBj-r^o **JI^J14. 1 ©^SB 2 

©f^t) 0 1 4 ©aiJPgl 2 N Sffl H18IC*3 

0. 1 1 N«^.g|5<I^S FlCioT. (*3gi5©«Stm^M 
^«)0ii5 Iq'^^ii, 1 7 N«^fS^S F(CJ:-p 

>. 2 5Lt3tttttt&tt0HSffi^£X£?SRIISft 
^^*g|. 2 8 l4Jl&ScJg^o)r , S:A*L. urWft 

OfflO»AWSFSO*6 1 KT*W«HHHfi£«, 

2 9t4«»*Oie»K:!&K!te«^*Hi*-rsie»«^« 

3 0l4SltiBf©Id'<&ffi^T4S»)Id t 5!^ig, 

3 lf4«S»«©®16fc*WS>'— Jr>^*«fPT«iB» 



(9) 
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[0071] ii9i;, i q'fg^gg i iNt, mmmm 

2 7$rtILTfe0, gj#m*§ S F = 0 ©li^lc 

-t*tf?n i q*= o , a co i = o K&£„ mwmn s 

F = 1 ©*§£(::«. I q»fg£g§ 1 1 N £J&S«df ^y-f 
>1 7NB, cn*T?W|lffi0iJ(C*3lt-5) Iq'^Sfefgl 1 

tmmmm%.5*-< > 1 7 (nmmz^m^n^. 
[0072] *mM&\<Dmftzwiw-?z>. mmm 

(3) K^-ns^a^ a 0 ^iist. mmmzmiz. 
iti^. l^u (3) *mm&<m.g.?z\zit, 
mmmomtfcmmtfmi&x 5-10 %mm&,± 

T?tt. |ff|»IS»>tt$£0 2 0 KiRf 3 ^(DMfc^- FTjg 

[0073] lusexc. mmttLW&tb^- kj -c, aw 
(dtt) id eta 3. mmz\t, 020 

(c) ©±5^ I A'&7>7mzmi}QL, 
Bifc&^fT?. Id'te. ig®j$ail#£3 1^6cDM-!f£§ 
ttT. eW) I d^^§§3 O^^m^-r-5. £© 

*fT3. RF=1©«^, RWISE«*S«fe»2 

[0 0 7 4] rp^&Kj^E- h'J Tte. 

»4«2 8*>6. SF=0*fflAHHtt. Iq*=0t, 

a co 1 = 0 , i d«= i m ( i m : mmt>hWsm<D^mm 
fit) ©*fl=T?, m»«£iEl&TS. fcts. 020 (a) 

A5RF = 0iL, atr[R©iiS^^T-r^.. fflABtelb 

9, 020 (f) t^-r«t5tctt-rn^ofcttsiT« 
[0075] -a\z, mmmttcorw, nmwwfeftmm 

©5~1 O^KigLfcKf.&T. ^#{f^3g£§§2 8©ffi 
MSF=lC«!3iA, •fe>U-|/X|gf!) : &-h*i-r 
5. SF=ltMCtt, Id'S^OfATUSX'f 
7?2 7i, Iq'X^lillN. ttSHHtey-Ol 7N 
ftOX-fyf2 7tf, r l j ffliJ(C«]0#fci9, fifBUZiS 

[0076] **i60ii©— sgosttfflStt, ig»$asi§§ 



[0 0 7 7] 

5. £©*£«, filiftyXfACfltt • ft£tt*» 

[■B®flMi&jt9!] 

[0 1] 3&jfi0!li«>*lj£Br?&s. 

[0 2] *^^**SLfc^g©«ig«EBS0T*«.„ 

[0 3 ] 1 C*JW4«BE»*aMSC»0**H-C* 

So 

[04] mmm2<Dffij$.m-?$>z>. 

[0 5] *JS^J3©*fig0T-*S„ 
[0 6] *Sg«»j4©«fife0T*-5. 

[07] mmmsvm&m-e&z. 

[0 8] HJE^J6©^fiic0TS.€.o 

[09] $mmi ®wt-*5. 

[010] 3fcK0J8£Mftj£B|-?&-5. 
[0 11] ttRSSAe*»«±bfc*£©*£E»*©«Mi 
£*-f ^ h;P0T-^-S) o 
[0 12] fft&£0i|9©l$fi£0T<&-5. 

[013] mmmi o©«it-j55. 

[0 14] *J£0U 10«CSiTS5. 

[015] *i£0tjl 1 ®«8fEffl»«£:*£&*ftJM80 

[0 16] SfeSSM 1 2©«fiK0-c?*-5o 

[017] mmmi 2©*«E«w»i*ffi»^«*»© 
C0i8] *^i;i5ii 3 vmmw*m<DWsi$.m-?& 
[019] usstaji 3©iq*f5*«a:a««*«ijey-f 

>©«fiE0-T?i&£. 

[0 2 0] *JS^J 1 3©ifj^zSP0T$.-5o 

[02 1] '&&mffi<Dmmnmwt'<>? V)vmmmm^7, 

[02 2] *J©fie*a«©V/F«d»CJ:aBJB«»« 
IgKj >X 5=- A ©#|jjfc0-e<& -5 . 
[02 3] llirtCd-qiiMitirtffld c -q 

[02 4] ^WUMWT. NK£*ttt<r>*^<Z>tt8K • 

[02 5] V/Ff&iJWc&ttS^t • m/E©K^*^f 
^ h;U0T*S. 

i-aaaw»4». 2-w«8«. 3-pwm 

Xfl»EM) 5B*«. 4-'fWt-j'. 5-nJWMMft. 
6-tt«ttttJ«, 7-**y-f> (Ptt«IMR<Z>& 
&) . 8 •••«#§§. 9 »-dq lO-Id* 
£88. 1 1 - Iq'fS£«. 1 2-«EE»<fr*JSS. 13 
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±(HlSSgB. 4 3-y-h* 1*7^ A, 4 1 1 •••«», 4 



1 h* • yj y5>, 4 1 3-¥»^>x> 



[0 1] 



im2] 



iv_ 

fis _ 



<4J) 



4a h m 



Id* 



wrTliwrJlPl 



Iq* 



12^ 



Vqc* 



13<±7 




1 



Jqc 




(411) 



[05] 
El 5 



0J1» 




.2C 



Id* 



VI* 



Atul 



12' 



Vqc* 



I 



Iqc 



3tf 
i 

dq , 

2S. 



,18 



16 



.7^ 



A flc 



[06] 



: VI* 



! 10 

J 7- 



Id* 




rati* 



7^ 



Vdc*. 



Vqc* 



12' 



13<ZT 



Iqo 



A On 




nns 

ttJE 
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ims] 



[09] 



[0 11] 



0 8 



El 9 



11 




21 F 
Awl 



asm* 

** 



Voc* 



Idc 



A0< 



1? 




mi o] 



PS 
^i 4 



V1# 




VI* 



Vdtf»'J> 




C9 10 




[012] 



12 



10J 



ft 



Vdc* 



Vqc* 



13 
ldc 



j VI* 



Iqc 



16^ 
A cut 



do 



30 
1 

dq 



A Be |tKS 



19] 



SI 19 




[02 3] 



imi 3] 
a i3 



"Plwl* 



Iq* 



jog 



A fu1 j j J | A0c 



^15 



»5? 



[0 14] 



14 



^24L 



Awl 



H ag* 



Vdc* 



_Y9C* 



Idc 



f*Tr 



Iqo 



11^ y8 



H 23 
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[01 5] 



[0 16] 



12 4] 



m 15 



AM 




[01 7] 



[0 18] 



: '—"" 27 1 



RF 




[02 2] 



[0 2 5] 
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12 0] 



m 20 



* 1 



* L 



0 

3 o 

S 



4 * 

Ok, 



< 0 

s - 









t 
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; 



(72)^h^# ojh mm 

M^^Rm&nmmm w-t g 23# 2 ^ 

StcfcSM S iLTtT^c^^PT-fcT lit 1^ * 



F^-A(##) 5H560 AA06 BB04 BB12 DA14 DB12 

DC14 EB01 EC01 GG04 RR06 

SS07 TT09 TT15 UA06 XA02 
XA04 XA05 XA06 XA13 

5H576 AA03 BB06 CC05 DD02 DD07 

EE01 EE04 EE 11 FF01 GG01 

GG02 GG04 GG06 GG07 HB02 

JJ03 JJ04 JJ22 JJ23 JJ24 

JJ26 LL14 LL22 LL39 LL40 
LL41 MM15 PP02 



